Dipyridamole enhances digoxin bioavailability via P-glycoprotein inhibition.
On the basis of in vitro studies indicating that dipyridamole is an inhibitor for the MDR1 efflux membrane transporter P-glycoprotein, we postulated that dipyridamole could increase the bioavailability of digoxin, a P-glycoprotein substrate. The main objective was to determine whether dipyridamole alters the bioavailability of digoxin. The secondary objective was to determine whether the magnitude of the pharmacokinetic interaction was influenced by MDR1 genetic polymorphism in exon 26 (C3435T). (1) The effect of dipyridamole on in vitro P-glycoprotein-mediated, polarized transport of tritium-labeled digoxin was investigated in Caco-2 cell monolayers. (2) Twelve healthy volunteers participated in this open, randomized, 2-period crossover study, in which the effects of dipyridamole (300 mg/d for 3 days) versus placebo on the pharmacokinetics of a single oral dose of digoxin (0.5 mg) were compared. MDR1 genotyping (exon 26, C3435T) was determined before the study to include 6 homozygous CC and 6 homozygous TT subjects. Dipyridamole inhibited [(3)H]digoxin transport in Caco-2 cells with a 50% inhibitory concentration value of 1.5 +/- 1.5 micromol/L. We observed a 20% and 13% increase in digoxin area under the plasma concentration-time curve (AUC) from 0 to 4 hours and AUC from 0 to 24 hours (P <.05), respectively, during dipyridamole administration, which was consecutive to an increase in digoxin absorption. Digoxin AUC from 0 to 4 hours and AUC from 0 to 24 hours were significantly higher among subjects harboring the TT compared with the CC MDR1 genotype: 7.5 +/- 1.2 ng x h x mL(-1) versus 6.1 +/- 0.8 ng x h x mL(-1) and 20.2 +/- 2.1 ng x h x mL(-1) versus 16.8 +/- 1.7 ng x h x mL(-1), respectively (P <.05). Digoxin pharmacokinetic modifications during the dipyridamole period were similar in both genotypes. Dipyridamole is an in vitro and in vivo P-glycoprotein inhibitor that increases intestinal digoxin absorption and digoxin plasma concentrations. In light of the modest changes in digoxin pharmacokinetics in the presence of dipyridamole, this drug interaction is probably clinically irrelevant.